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Sensory	 input	 from	 and	 motor	 output	 to	 the	 two	 sides	 of	 the	 body	 needs	 to	 be	 continuously	
integrated	 between	 the	 two	 cerebral	 hemispheres.	 This	 integration	 can	 be	measured	 through	 its	
cost	 in	 terms	of	processing	 speed.	 In	 simple	detection	 tasks,	 reaction	 times	 (RTs)	 are	 faster	when	
stimuli	 are	 presented	 to	 the	 side	 of	 the	 body	 ipsilateral	 to	 the	 body	 part	 used	 to	 respond.	 This	
advantage	–	the	contralateral-ipsilateral	difference	(also	known	as	the	crossed-uncrossed	difference:	
CUD)	–	is	thought	to	reflect	 inter-hemispheric	 interactions	needed	for	sensorimotor	information	to	















coordination	between	the	two	sides	of	 the	body.	However,	sensory	 input	and	motor	 functions	are	




systems	 happens.	 A	 century	 ago,	 Poffenberger	 developed	 a	 behavioural	 approach	 to	 quantify	 the	
sensorimotor	transfer,	which	has	proven	useful	in	studying	this	process	(Marzi,	1999;	Poffenberger,	
1912).	He	showed	that	people	have	faster	reaction	times	(RTs)	when	visual	stimuli	are	presented	in	
the	 visual	 field	 ipsilateral	 to	 the	 hand	 used	 to	 respond,	 than	when	 presented	 in	 the	 contralateral	
visual	 field.	 He	 proposed	 that	 this	 contralateral-ipsilateral	 difference	 (also	 known	 as	 crossed-
uncrossed	 difference:	 CUD)	 reflects	 the	 time	 required	 for	 signals	 to	 transfer	 between	 the	 two	
cerebral	hemispheres.	The	logic	of	the	Poffenberger	paradigm	is	that	when	the	sensory	stimulus	and	
motor	effector	are	on	the	same	side	of	 the	body,	sensorimotor	 information	can	be	 integrated	and	
processed	within	the	same	hemisphere	(uncrossed	time).	By	contrast,	 if	sensory	input	is	presented	
contralateral	 to	 the	 effector	 used	 to	 respond,	 the	 information	 has	 to	 be	 integrated	 across	
hemispheres	(crossed	time).	The	most	likely	anatomical	pathway	to	mediate	this	effect	is	considered	
to	 be	 the	 corpus	 callosum	 (CC)	 (Berlucchi,	 Aglioti,	 Marzi,	 &	 Tassinari,	 1995;	 Marzi,	 Bisiacchi,	 &	
Nicoletti,	1991;	Poffenberger,	1912).	
Although	most	 studies	 using	 this	 paradigm	 have	 investigated	 the	 CUD	 effect	 in	 the	 visual	
domain	 (Bashore,	 1981;	 Chaumillon,	 Blouin,	 &	 Guillaume,	 2014;	 Jeeves,	 1969;	 Pellicano,	 Barna,	
Nicoletti,	 Rubichi,	 &	Marzi,	 2013),	 several	 studies	 have	 found	 that	 the	 same	 effect	 also	 holds	 for	
other	 sensory	modalities	 such	 as	 audition	 (Böhr	 et	 al.,	 2007;	 Elias,	 Bulman-Fleming,	 &	McManus,	
2000)	 and	 touch	 (Kaluzny,	 Palmeri,	 &	Wiesendanger,	 1994;	Moscovitch	&	 Smith,	 1979;	Muram	&	
Carmon,	 1972;	 Schieppati,	 Musazzi,	 Nardone,	 &	 Seveso,	 1984;	 Tamè	 &	 Longo,	 2015;	 Tassinari	 &	
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Campara,	1996).	Recently	we	used	 this	paradigm	to	show	that	 interhemispheric	 integration	of	 the	
tactile	and	motor	responses	varies	as	a	function	of	the	specific	body	part	stimulated	(Tamè	&	Longo,	
2015).	 Specifically,	we	 found	 that	 sensorimotor	 interactions	 change	 along	 the	 proximal-distal	 axis	
with	faster	integration	when	tactile	stimuli	were	delivered	on	the	forearm	than	on	the	fingers.	
	 The	high	spatial	acuity	of	vision	strongly	contributes	to	the	spatial	encoding	of	body	parts,	
affecting	 the	 processing	 of	 signals	 coming	 from	 other	 sensory	 modalities	 such	 as	 touch	 (Cardini,	
Longo,	&	Haggard,	2011;	Pavani,	Spence,	&	Driver,	2000).	In	this	respect,	vision	of	the	body	has	been	
shown	to	affect	perception	of	multisensory	stimuli	by	modulating	unisensory	performance	in	several	
ways.	 For	 instance,	 seeing	 the	 body,	 even	 when	 vision	 is	 completely	 non-informative	 about	 the	




Press,	 Taylor-Clarke,	 Kennett,	&	Haggard,	 2004;	 Tamè,	 Farnè,	&	 Pavani,	 2013;	 Tipper	 et	 al.,	 1998,	
2001).	For	instance,	tactile	two-point	discrimination	is	improved	by	vision	of	the	arm	(Kennett	et	al.,	
2001).	 Press	 and	 colleagues	 (2004)	 investigated	 whether	 vision	 of	 the	 body	 enhances	 tactile	
performance	generally	or	whether	this	effect	instead	depends	on	specific	characteristics	such	as	the	
spatial	nature	and	the	difficulty	of	the	task.	Their	results	showed	that	non-informative	vision	of	the	
body	enhances	 tactile	performance	only	when	 the	 task	 is	difficult	 (e.g.,	 tactile	discrimination)	 and	
requires	a	spatial	computation.	Therefore,	the	effect	of	vision	on	tactile	processing	seems	to	rely	on	
quite	specific	multimodal	interactions	(Press	et	al.,	2004).		
In	 this	 study,	 we	 investigated	 whether	 vision	 of	 the	 body	 affects	 the	 interhemispheric	
integration	 of	 tactile	 and	 motor	 information	 between	 the	 two	 sides	 of	 the	 body,	 using	 the	
Poffenberger	paradigm.	We	tested	whether	tactile	stimuli	delivered	on	the	middle	fingers	of	the	two	







the	 visible	 hand	 compared	 to	 the	 occluded	 hand.	 In	 contrast,	 if	 vision	 does	 not	 affect	


















Figure	 1.	 Schematic	 depiction	 of	 the	 four	 experimental	 conditions.	 Tactile	 stimuli	 were	 always	 delivered	
unpredictably	on	 the	 left	 or	 right	middle	 fingers.	 Across	 conditions,	 participants	 looked	 toward	 the	















Tactile	 stimuli	 were	 delivered	 on	 the	middle	 fingers	 of	 both	 hands	 using	 two	 stimulators	
(Solenoid	Tactile	Tapper,	M&E	Solve,	UK).	The	solenoid	 tappers	 (8	mm	 in	diameter)	producing	 the	
suprathreshold	 tactile	 stimuli	were	driven	by	a	9	V	square	wave.	The	apparatus	was	controlled	by	
means	 of	 a	National	 Instruments	 I/O	 Box	 (NI	USB-6341)	 connected	 to	 a	 computer	 through	 a	USB	
port.	Tactile	stimulation	was	delivered	for	5	ms.	Tappers	assigned	to	the	two	sides	of	the	body	(left	
or	 right	middle	 finger)	 were	 randomly	 changed	 for	 every	 participant,	 to	 control	 for	 undetectable	
intensity	 differences	 between	 the	 stimulator	 devices.	 To	 ensure	 that	 the	 stimulators	 produced	 an	





Tactile	 stimulators	were	positioned	on	 the	centre	of	 the	most	distal	phalanx	of	 the	middle	 fingers	
(for	 a	 similar	 arrangement	 see	 Tamè	 &	 Longo,	 2015).	 Depending	 on	 the	 experimental	 condition,	
vision	 of	 either	 the	 left	 or	 right	 hand	 was	 prevented	 by	 a	 sheet	 of	 black	 cardboard,	 placed	
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horizontally	 on	 top	 of	 the	 hands	without	 touching	 them	 (Figure	 1).	 One	 foot-response	 pedal	was	
positioned	 under	 the	 participant’s	 feet	 aligned	 with	 their	 body	 midline.	 In	 order	 to	 prevent	 a	
potential	 confound	 of	 a	 compatibility	 effect	 due	 to	 sensorimotor	 interactions,	 we	 chose	 distant	
stimulation	 (i.e.,	 hands)	 and	 response	 (i.e.,	 feet)	 locations	 (Broadbent	&	Gregory,	 1965;	 Fendrich,	








(stimulated	 hand	 visible	 or	 unstimulated	 hand	 visible),	 response	 FOOT	 (left	 or	 right),	 and	 SIDE	
(contralateral	 or	 ipsilateral)	 representing	 the	 compatibility	 between	 side	 of	 stimulation	 and	
response.	There	were	four	types	of	block	formed	by	the	factorial	combination	of	response	foot	(left,	










foot-pedal	 pressed	 continuously	 and	 to	 respond	 by	 releasing	 their	 foot	 as	 soon	 as	 they	 felt	 the	
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Responses	 shorter	 than	100	ms	were	considered	anticipations	and	 responses	over	500	ms	
were	considered	attentional	errors	(Iacoboni	&	Zaidel,	2000;	Tamè	&	Longo,	2015).	Trials	excluded	
were	 rerun	 at	 the	 end	 of	 each	 block	 to	 assure	 the	 same	 number	 of	 trials	 for	 each	 condition	
(Fendrich,	Hutsler,	&	Gazzaniga,	2004).	The	overall	number	of	rerun	trials	was	M±SE=7.3%±1.2.	For	
each	participant,	we	 computed	mean	RT	 in	 the	 ipsilateral	 (i.e.,	 stimulus	and	effector	on	 the	 same	
side)	and	contralateral	(i.e.,	stimulus	and	effector	on	different	sides)	conditions	when	the	stimulated	
hand	was	visible	or	the	unstimulated	hand	was	visible	and	when	participants	used	the	left	and	right	
foot	 to	 respond.	 These	 values	 were	 entered	 into	 a	 three-way	 Analysis	 of	 Variance	 (ANOVA)	with	
VISION	 (Stimulated	hand	visible,	Unstimulated	hand	visible),	SIDE	 (Ipsilateral,	Contralateral)	and	FOOT	
(Left,	 Right)	 as	 within-participant	 factors.	 Two-tailed	 paired	 t-tests	 were	 used	 for	 all	 planned	
comparisons.	Moreover,	we	computed	the	CUD	by	subtracting	RT	in	the	contralateral	from	RT	in	the	
ipsilateral	 stimulus-response	 combinations	 for	 the	 different	 visual	 conditions.	 A	 negative	 CUD	
indicates	 that	 participants	 were	 faster	 in	 responding	 when	 stimulation	 and	 response	 side	 were	












visible	 (M±SE=276±7.8	ms;	 t(28)=0.72,	 p=.48,	dz=.13).	 In	 contrast,	when	 the	 stimulus	 and	 effector	
were	on	different	 sides	of	body	 (contralateral),	participants	were	 significantly	 faster	 in	 responding	





fact	 that	when	participants	 responded	with	 the	 left	 foot	 they	had	a	significant	positive	CUD	effect	
(CUD	=	7.7ms;	t(28)=3.29,	p=.003,	d=.61).	In	contrast,	when	participants	responded	with	their	right	
foot,	there	was	a	tendency	towards	a	negative	CUD	(CUD	=	-4.1ms;	t(28)=-1.94,	p=.06,	d=.36).	This	
marked	asymmetry	 in	 the	CUD	replicates	 the	effect	we	previously	 reported	(Tamè	&	Longo,	2015)	
using	the	feet	as	effectors	and	previous	reports	when	hands	were	used	as	effectors	(Fendrich	et	al.,	
2004;	Kaluzny	et	al.,	1994;	Marzi	et	al.,	1991;	for	a	more	detailed	discussion	of	this	effect	see	Tamè	&	



















of	 the	 hand’s	 visibility	 (B).	 Error	 bars	 indicate	 95%	 Confidence	 Interval	 of	 the	 within	 participants	 variability	
(95%CI).	*denotes	P	<	0.05.	
	
Moreover,	we	performed	a	one-sample	 t-test	 against	 zero	when	 the	 stimulated	hand	was	
visible	or	the	unstimulated	hand	was	visible.	When	the	unstimulated	hand	was	visible,	a	significant	
CUD	was	found	(M±SE=5.80±2.1	ms;	t(28)=2.76,	p=.01,	d=.51),	consistent	with	previous	results	using	
similar	 paradigms	 (Fendrich	 et	 al.,	 2004;	 Kaluzny	 et	 al.,	 1994;	 Muram	 &	 Carmon,	 1972;	 Tamè	 &	
Longo,	2015).	In	contrast,	when	the	stimulated	hand	was	visible,	no	CUD	was	apparent	at	all	(M±SE=-
2.16±1.9	 ms),	 t(28)=-1.14,	 p=.26,	 d=.21.	 Moreover,	 as	 shown	 in	 Figure	 2B	 a	 direct	 comparison	
between	the	CUDs	when	the	stimulated	hand	was	visible	compared	to	when	the	unstimulated	hand	
was	 visible	 shows	 a	 significant	 difference	 (t(28)=2.09,	 p=.046,	 dz=.40).	 Note	 that	 this	 is	 formally	
equivalent	to	the	previously	reported	interaction	between	VISION	and	SIDE.	
Finally,	 an	 ANOVA	 on	 the	 number	 of	 re-entered	 trials	 for	 the	 different	 experimental	
conditions,	 as	 performed	 for	 the	main	 data,	 showed	 a	main	 effect	 of	 VISION	 (F(1,28)=5.05,	 p=.03,	
MSE=13.35,	ηp
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unstimulated	hand	was	 visible	 and	 in	 particular	when	 they	used	 the	 right	 foot	 to	 respond.	 This	 is	
compatible	with	the	beneficial	effect	of	vision	we	found	in	the	RTs	data	and	rule	out	the	possibility	


















is	 effective	 only	 in	 the	 presence	 of	 a	 particular	 context,	 namely	 when	 the	 tactile	 stimulus	 and	
effector	belong	to	different	sides	of	the	body	and	the	two	signals	(i.e.,	sensory	and	motor)	have	to	
be	 integrated	between	 the	 two	hemispheres.	 Therefore,	 our	 data	 suggest	 that	 vision	 of	 the	 body	
does	not	generally	 improve	tactile	detection	performance,	but	instead	promotes	the	integration	of	




The	CUD	effect	we	 found	here	when	 the	unstimulated	hand	was	 visible	 is	 consistent	with	
previous	 studies	 on	 the	 interhemispheric	 transfer	 in	 touch	 (Fendrich	 et	 al.,	 2004;	 Moscovitch	 &	
Smith,	 1979;	Muram	&	 Carmon,	 1972;	 Tamè	&	 Longo,	 2015),	 corroborating	 the	 suitability	 of	 our	
approach.	We	also	confirmed	the	presence	of	a	CUD	when	the	foot	 is	used	as	effector	with	tactile	
stimulation,	 differently	 from	 vision	 (e.g.,	 Aglioti,	 Dall’Agnola,	 Girelli,	 &	 Marzi,	 1991).	 Although	 a	
direct	comparison	between	the	effectors	used	for	visual	and	tactile	stimuli	was	outside	the	scope	of	
the	 study,	 this	 result	 suggest	 that	 interhemispheric	 sensorimotor	 transfer	 may	 involve	 different	
mechanisms	for	vision	and	touch.	The	critical	finding	of	the	present	work	is	that	vision	of	the	body	
improves	 the	 interhemispheric	 integration	of	 tactile	and	motor	 signals.	As	we	have	seen,	 the	CUD	









Our	 visual	 effect	 is	 consistent	 with	 previous	 research	 showing	 that	 direct	 but	 non-




de	 Haan,	 2007;	 Macaluso	 &	 Driver,	 2005;	 Spence,	 Pavani,	 Maravita,	 &	 Holmes,	 2004).	 A	 classic	







still	when	 it	was	magnified	 in	 size.	 The	 authors	 interpreted	 this	 result	 as	 evidence	 that	 vision	 can	
improve	 tactile	 acuity.	 A	 possible	 explanation	 proposed	 by	 these	 authors	 is	 that	 feedback	
modulation	 to	unimodal	 areas	 from	multimodal	 areas	 (e.g.,	 posterior	parietal	 cortex,	where	 there	
are	neurons	that	respond	both	to	visual	and	tactile	stimuli,	Graziano,	Yap,	&	Gross,	1994),	can	pre-
activate	 the	 somatosensory	 cortex,	 thus	 resulting	 in	 enhanced	 tactile	 discrimination.	 These	




healthy	 participants	 the	 effectiveness	 of	 VET	 varies	 as	 a	 function	 of	 their	 tactile	 acuity,	 with	 the	
strongest	effects	found	for	participants	for	whom	the	stimuli	were	close	to	discrimination	threshold.	
Moreover,	 they	 tested	 brain	 damaged	 patients	 and	 found	 that	 VET	 was	 present	 only	 in	 those	
patients	 with	 poor	 tactile	 acuity.	 This	 evidence	 has	 been	 interpreted	 as	 an	 intervention	 of	 visual	
input	when	the	tactile	domain	is	not	sufficiently	efficient	in	solving	a	specific	spatial	task	(Serino	et	
al.,	2007).		
In	 many	 studies	 of	 the	 VET,	 such	 as	 the	 ones	 just	 described,	 vision	 could	 affect	 touch	
through	 tonic	 pre-activation	 of	 the	 somatosensory	 cortex.	 Critically,	 however,	 such	 a	 mechanism	
cannot	 account	 for	 our	 results.	 This	 because,	 we	 found	 faster	 responses	 to	 tactile	 stimuli	 when	
viewing	 the	stimulated	hand	compared	 to	viewing	 the	unstimulated	hand	 in	 the	contralateral,	but	
not	 in	 the	 ipsilateral	 condition,	which	were	 randomly	 interleaved	within	experimental	blocks.	Pre-
activation,	 or	 any	 other	 tonic	modulation,	 of	 the	 somatosensory	 cortex	 should	 have	 reduced	 the	
response	 time	 both	when	 the	 stimulus	 and	 effector	were	 on	 the	 same	 and	 different	 sides	 of	 the	
body.	Our	paradigm	shares	some	characteristics	with	previous	studies	showing	VET.	For	instance,	we	
used	a	detection	task	similar	to	Tipper	and	colleagues	(2001).	Unlike	that	study,	however,	we	varied	
the	 side	 of	 stimulus	 and	 effector,	 adding	 a	 certain	 amount	 of	 complexity	 (i.e.,	 tactile	 stimulus	
occurred	 unpredictably	 on	 the	 same	 or	 different	 side	 of	 the	 body	 with	 respect	 to	 the	 effector).	
However,	unlike	Press	et	al.	we	did	not	have	an	explicit	spatial	component	in	our	task.	Therefore,	it	is	
difficult	 to	 draw	 a	 parallel	 between	 the	 present	 study	 and	 previous	 reports	 showing	 VET,	 which	
primarily	 focused	 on	 the	 sensory	 (i.e.,	 visuo-tactile)	 rather	 than	 the	 sensorimotor	 components	 of	
tactile	processing,	as	 in	the	present	study.	We	suggest	that	our	results	cannot	be	explained	by	the	
VET	 effect	 as	 previously	 described,	 but	 instead	 represent	 a	 direct	 effect	 of	 vision	 of	 the	 body	
specifically	on	sensorimotor	integration.	
Tamè	 and	 colleagues	 (2013),	 investigating	 the	 role	 of	 vision	 in	 the	 differentiation	 of	 body	





the	 non-target	 finger	 stimulated	 both	 within	 and	 between	 the	 hands.	 However,	 non-informative	
vision	 of	 the	 hands,	 though	 it	 affected	 overall	 tactile	 performance	 when	 a	 visual/proprioceptive	
conflict	was	present,	did	not	affect	the	DSS	interference	either	within	or	–	more	critically	–	between	
the	hands.	 In	 the	present	work	we	adopted	 a	different	 approach,	 in	which	we	directly	 tested	 the	
relationship	 between	 the	 sensory	 and	 motor	 components.	 It	 is	 possible	 that	 vision	 of	 the	 body	
affects	 tactile	 interhemispheric	 transfer	only	when	 triggered	by	a	direct	motor	output,	 specifically	
contralateral	 to	 the	 stimulated	 side.	 In	 this	 respect,	 there	 is	 evidence	 that	 goal-directed	 hand	
movements	 to	 visual	 or	 proprioceptive	 targets	 are	 performed	 more	 precisely	 when	 visual	
information	 about	 initial	 hand-position	 is	 available,	 in	 addition	 to	 proprioception	 (Blanchard,	 Roll,	





The	experimental	design	of	 this	 study	 cannot	differentiate	 the	pure	effect	of	 vision	of	 the	
body	from	the	effect	of	orienting	the	head	or	directing	gaze	towards	the	hand.	Previous	reports	have	
shown	 that	 vision	can	affect	 touch	even	 in	 the	absence	of	proprioceptive	orienting	of	 the	eyes	or	
head	 (Tipper	 et	 al.,	 1998,	 2001).	 For	 instance,	 Tipper	 and	 colleagues	 (1998)	 asked	 participants	 to	
detect,	 as	 quickly	 as	 possible,	 a	 tactile	 stimulus	 delivered	 either	 on	 the	 right	 or	 left	 hand.	 Across	













report.	 Forster	 and	 Eimer	 (2005)	 showed	 using	 EEG	 that	 vision	 of	 the	 body	 and	 gaze	 direction	
modulates	 touch	at	different	 stages	of	 somatosensory	processing.	 In	particular,	 vision	of	 the	body	
modulated	 tactile	 processing	 in	 the	 primary	 somatosensory	 cortex,	 whereas	 the	 effect	 of	 gaze	
direction	occurred	 in	 higher	 somatosensory	 areas	 (Forster	&	 Eimer,	 2005).	Given	 that,	 integration	
between	 motor	 command	 and	 somatic	 perception	 is	 thought	 to	 occur	 early	 in	 the	 tactile	





Vision	 of	 the	 body	may	 induces	 adaptive	 changes	 in	 tactile	 sensitivity	 (Harris,	 Arabzadeh,	
Moore,	&	Clifford,	2007),	that	in	turn	makes	the	sensory	signal	available	earlier	for	the	transferring.	
As	 shown	 by	 several	 studies,	 vision	 of	 the	 body	 can	 modulate	 tactile	 spatial	 selective	 attention	
(Gillmeister	 &	 Forster,	 2010;	 Làdavas,	 Farnè,	 Zeloni,	 &	 di	 Pellegrino,	 2000;	Macaluso	 &	Maravita,	
2010;	Sambo,	Gillmeister,	&	Forster,	2009).	
Moreover,	 attentional	 factors	 can	 affect	 the	 functional	 organization	 of	 the	 primary	
somatosensory	cortex	 (Braun	et	al.,	2002).	Neuropsychological	 research	on	split-brain	patients	has	
shown	 that	 callosal	 connectivity	 is	 required	 in	 order	 to	 process	 visuotactile	 spatial	 information	
(Spence,	Kingstone,	Shore,	&	Gazzaniga,	2001;	Spence,	Shore,	Gazzaniga,	Soto-Faraco,	&	Kingstone,	






right	hand,	or	bilaterally.	Localisation	was	accurate	with	single	stimulation	 (i.e.,	 left	or	 right	hand),	
however,	under	bilateral	stimulation	the	patients	were	impaired,	detecting	on	average	only	4.7%	of	
the	 contralesional	 stimuli	when	presented	 simultaneously.	Critically,	when	vision	was	allowed	and	
patients	were	looking	towards	their	left	hand	(i.e.,	contralesional)	2	out	of	3	were	significantly	more	
likely	 to	 detect	 the	 tactile	 stimulus.	 The	 authors	 interpreted	 these	 results	 as	 evidence	 of	 a	









body.	 In	 agreement	 with	 previous	 reports,	 a	 positive	 CUD	 effect	 was	 present	 when	 vision	 of	 the	
hand	 was	 prevented.	 Critically,	 however,	 when	 the	 hand	 was	 visible,	 the	 CUD	 was	 significantly	
reduced,	 and	 indeed	 vanished.	 Therefore,	 non-informative	 vision	 of	 a	 body	 part	 (i.e.,	 the	 hand)	
improves	 integration	between	tactile	and	motor	signals	when	they	belong	to	different	sides	of	the	
body.	This	suggests	that	vision	does	not	have	a	general	enhancing	effect	on	tactile	processing,	but	
instead	 acts	 only	 under	 particular	 circumstances,	 namely	 in	 our	 case	 when	 the	 sensorimotor	
information	processing	is	more	demanding,	such	as	when	the	sensory	and	motor	signals	have	to	be	
integrated	between	 the	 two	 sides	of	 the	body.	We	propose	 that	 this	 effect	might	 result	 from	 the	
beneficial	 influence	 of	 vision	 of	 the	 body	 and	 maybe	 to	 some	 extent	 gaze	 direction	 on	 tactile	
perception	 possibly	 through	 a	 combination	 of	 modulatory	 effect	 of	 visuo-tactile	 interactions	 and	
17	
	
attentional	 mechanisms.	 These	 mechanisms	 may	 be	 important	 for	 mediating	 appropriate	 motor	
responses	that	regulate	the	synchronization	between	the	sensory	and	motor	signals	when	different	






































































































































































































Figure	 1.	 Schematic	 depictions	 of	 the	 setup	 of	 the	 four	 experimental	 conditions.	 Tactile	






on	 the	 same	 side	 of	 the	 body)	 and	 contralateral	 (i.e.,	 stimulus	 and	 effector	 on	
different	sides	of	the	body)	conditions	(A).	Contralateral-ipsilateral	difference	(CUD)	
as	a	function	of	the	hand’s	visibility	(B).	Error	bars	indicate	95%	Confidence	Interval	
of	the	within	participants	variability	(95%CI).	*denotes	P	<	0.05.	
	
